The Taylor impact test is one of the most thoroughly studied problems in modern mechanics. This test is used in particular to obtain constitutive data for various constitutive models, being readily adaptable to most computer codes, if strains are limited to about 0.6. In this process, cylindrical bars are struck at a high velocity against a rigid boundary. The physics of the response will be governed by choice of the 1/d ratio and the striking velocity. In the current study, the effects of the striking velocities on the deformation and stress distributions (for large strains) were investigated using the Finite Element Method (FEM) for cylindrical aluminum bars for which the 1/d ratio has been assumed constant.
INTRODUCTION
The cylinder impact test was introduced by Taylor in 1948. Taylor has proposed and employed a model introducing a cylindrical projectile that impacts a rigid target. In this model, it is assumed that there is a state of stress in one dimension and a state of step deformation. Although it is pretty simple to form such a model, it is clear why a cylindrical projectile deforms toward the sides and why the back-side of the projectile does not deform plastically. Since then, there has been a lot of effort directed toward one-dimensional modelling of the Taylor anvil test. Lee and Tupper have modelled the same problem and showed deformation as a smooth curve instead of the step deformation in Taylor's model /1 /.
The impact of long rods on rigid boundaries is an important test for determination of dynamic mechanical properties of materials. Taylor's theory fails to provide reliable yield stress estimates, especially when tests are conducted at higher velocities. For this reason, many researchers are correlating their results with sophisticated computer analyses that are capable of utilizing several complex forms of constitutive equations.
These programs can match the geometry of a post-test specimen with very high accuracy and give very reliable estimates for material properties 111.
There are currently many different computer codes that can be used for computations of intense impulsive loading due to high-velocity impact. These codes contain different constitutive models. Cylinder impact test data are used to determine constitutive model constants for various forms of these models. Under bounded In this study, the stresses and the deformation distributions for aluminum bars were investigated as a function of the striking velocities by simulating the cylinder impact test with ANSYS 5.3 ,/4/.
DEFINITION OF THE PROBLEM
This problem is described as shown in Figure 1 . The physical structure of impact process is defined by ratio 1/d and striking velocities . For an impact process that is completely elastic, the ratio 1/d is less than 10 and the impact velocities are less than 6 meters per second for many selected materials. However, for small cylindrical bars with impact velocities less than 500 meters per second, the 1/d ratio must be approximately 
FINITE ELEMENT MODEL
The aluminium bars are modelled axisymmetrically which creates an axisymmetric deformation solution.
In order to take advantage of the symmetry, only a half of a cylindrical bar was modelled, as shown in Figure   2 , by using four-node isoparametric elements. The bilinear isotropic hardening law has been used which gives better results for large strain problems. Rate-dependent plasticity is not part of the analysis, but the plastic strains are quite large. In the present study three cases, case 1, case 2, and case 3, were considered.
In all cases, the dimensions of the cylindrical bars are taken as equal and impact velocities are just changed as shown in Table 1 . 
RESULTS AND DISCUSSION
The distributions of the axisymmetric stress components σ Γ ,σ θ ,σ ζ and x rz and the equivalent plastic strain ε ρ contours have been presented. Impact velocities seriously affect all the stress distributions and plastic strains. For the cases considered, the results may be summarized as follows:
σ Γ (Fig 3) : Changing velocities changes the characteristics of radial stresses. The maximum stress has a negative value near the symmetry axis for the first impact velocity. For the other two impact velocities, the maximum stresses have positive values and move from the symmetry axis toward the sides. In addition, there is no significant difference between the maximum stress values for the last two velocities.
σ ζ (Fig 4) : In contrast to the radial stresses, maximum axial stresses have negative values for all impact velocities and they also move from the symmetry axis toward the impact surface.
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σ θ (Fig 5) : For all impact velocities, the maximum stresses have negative values. While the maximum stress fields are near the impact surface for the first impact velocities, the others are near the surface, moving to the right side because of the impact.
τ π (Fig 6) : For the first velocity, the maximum value of the shear stress is positive and almost at the impact surface. These values for the other two impact velocities are negative, moving from the surface toward the right side.
ε ρ (Fig 7) : Changing the impact velocities seriously changes the characteristics of the equivalent strains.
In all cases, the maximum equivalent strain fields are near the left corner between the symmetry axis and the impact surface. These values decrease from the impact surface to the upper end of the cylindrical bar, where there is no significant plastic deformation. 
